Originally considered to be part of a cellular waste pathway, expansive research into exosomes has shown that these vesicles possess a vast array of functional utilities. As vital transporters of materials for communications between cells, particular interest has been generated in the ability of cancer cells to use exosomes to induce immune suppression, and to establish a thriving microenvironment, ideal for disease progression. Exosomes carry and transfer many types of cargo, including microRNAs (miRNAs; miRs), which are important modulators of messenger RNA (mRNA) expression. These miRNAs have been shown to be noteworthy components of the mechanisms used by tumor-derived exosomes to carry out their functions. Alternatively, research has been expanding into using exosomes and miRNAs as both biomarkers for detecting cancer and disease progression, and as potential treatment tools. Here, we discuss some of the progress that researchers have made related to cancer exosomes, their suppression of the immune system and the importance of the miRNAs they shuttle, along with some of the shortcomings, obstacles, and challenges that lie ahead.
Introduction
Exosomes are a subset of extracellular vesicles (EVs), recognized to have diameters of 40-150 nm. Exosomes are produced and secreted by all cell types [1] , and are found in all bodily fluids [2] . They originate intracellularly during endosomal maturation, where intraluminal invaginations or Breverse budding^push intraluminal vesicles or intravesicular bodies inside multivesicular endosomes (also called multivesicular bodies). Canonically, these multivesicular endosomes were generally thought to be dismantled by lysosomes, with the contents being recycled. However, we now know that these endosomes may also fuse with the plasma membrane, releasing or secreting the intraluminal vesicles into the extracellular space, where they are now called exosomes.
Other forms of extracellular vesicles include microvesicles and apoptotic bodies [2] . Both these vesicle types are generally considered to be larger than exosomes, ranging from 100 to 1000 nm in diameter (for microvesicles) and 50-5000 nm for apoptotic bodies [3] . Microvesicles are formed as Bshed vesicles^from the cell plasma membrane by outward budding, while apoptotic bodies form as cells undergoing programmed cell death dismantle themselves with intracellular breakdown that leads to extracellular, often amorphous, blobs. In the literature used in this review, most of the authors refer to the vesicles they isolated and studied as Bexosomes^; we will continue to use that terminology in the rest of this work.
EVs were first observed by researchers as early as the 1960s [4, 5] and later, in the 1980s, were better characterized with the use of electron microscopy, where the EVs/exosomes were described as being part of a waste disposal pathway during reticulocyte maturation [6, 7] . Those vesicles were generated in the endosomal system, as noted above, in multivesicular endosomes/multivesicular bodies, rather than protruding and releasing directly from the plasma membrane (and hence, were called exosomes-Rose Johnstone is frequently credited with popularizing that term). The study was certainly relevant in that it explained how transferrin receptor is lost as reticulocytes mature to erythrocytes at a point where the cells no longer have detectable lysosomes [8] . This established the initial Bgarbage bag^nature of exosomes.
While waste disposal is certainly an important function, subsequent research has shown considerably more robust and exciting roles are played by exosomes, the mysteries of which we are still uncovering today [9] . Particularly noteworthy was the discovery that B lymphocytes produced antigen-presenting exosomes [10] . This discovery demonstrated the exosome's role as a functional and important piece of adaptive immunity. Further investigations showed that dendritic cells secrete exosomes (dexosomes, DEX) capable of producing antitumor immune responses in mice [11] . These studies were eventually extended to include several clinical trials in humans using dendritic cell exosomes as anti-cancer vaccines (reviewed in [12] ). Unmodified exosomes derived from cancer cells (tumor exosomes, TEX) have also been used as anti-cancer vaccines in murine models. However, there has only been one reported clinical trial using tumor-derived exosomes as a form of cancer immunotherapy [13] (also reviewed in [12] ), suggesting that the immune-stimulating properties of such anti-cancer vaccines are as yet insufficient to overcome the profound state of immune suppression found in most patients with cancer.
This interaction with the immune system is also of note; once considered as agents of immune stimulation, TEX soon became notorious for their implications in immune suppression [14, 15] . Tumor cells evidently gain overall benefit from their exosome interactions with the immune system, as tumors produce exosomes which promote a favorable microenvironment that supports tumor growth, cell proliferation, and suppression of the immune response through the use of various exosomemediated mechanisms [16] . Exosome levels measured in the body fluids of cancer patients are typically elevated compared to healthy controls, including blood [17] , where TEX interactions with immune cells could obviously occur. Another noteworthy discovery was that exosomes could bind and/or be absorbed by recipient cells neighboring their cells of exosome origin, with observable and function-altering effects. TEX interactions with cells in the tumor microenvironment include the co-opting of stromal cells [18] , the Bdifferentiation^of fibroblasts into cancer-associated fibroblasts [19] to support the tumor, to the full conversion of neighboring normal cells to cancer-like entities that aid and abet the tumor [20] . This includes a willingness to undergo apoptosis and die for the sake of the tumor [21] . Coupled with the discovery of mRNA and miRNA inside of exosomes [22] , along with the observations of numerous nucleic acid binding proteins found in exosomes [23] , it became clear that exosomes were being used to transfer both signaling proteins [24] and genetic information, which contributed to the production of proteins. Thus, the vesicles previously thought to be little more than garbage sacks had become immensely more interesting.
TEX-induced overall immune suppression
Exosomes are a vital part of the communication system between tumor cells, necessary for promoting proliferation, angiogenesis, and thrombosis as well as establishing tumor educated stromal cells [2] . TEX are also involved in host matrix modulation and directing cell movement through tissues, influencing the migration speed of tumor cells [25, 26] . Successful tumor growth requires establishment of a favorable microenvironment surrounding the tumor, including overcoming attacks by the immune system. The immunosuppressive abilities of TEX go beyond just creating a favorable microenvironment for the tumor, but also include a comprehensive altering of the immune system as a whole, to be more permissive of tumor growth, and allowing the tumor to spread more aggressively. As such, the mechanisms and targets of immune suppression by TEX are numerous.
TEX and natural killer cells
TEX, and also DEX, can stimulate natural killer (NK) cells via triggering of the NKG2D (activating natural killer group 2 member D) receptor with NKG2D ligands on exosome surfaces, such as MICA and MICB (MHC class I polypeptiderelated sequence A/B) on TEX, or ULBP1 (UL16 binding protein 1) on DEX [27, 28] . Heat shock protein 70 (HSP70; HSPA1A) on TEX surfaces is a known ligand for the NK cell receptor CD94, and is also immune stimulatory in that context [29] . However, the MICA/B and ULBP1/2 ligands may also promote downregulation of NKG2D on NK cells [30] , and tumors could use TEX in order to prevent apoptosis in modulating the expression of the NKG2D receptor [31] . It is conceivable that TEX surface HSP70 could also lead to downregulation of NK CD94; in these instances, TEX could act as circulating decoys for NK cells [32] . Transforming growth factor β (TGFB), known to be a component of TEX [33] , has also been shown to be an immune suppressive moiety of NK cells [34] . These stimulation/de-stimulation scenarios are shown in Fig. 1 .
TEX and T cells
Induction of effector T cell apoptosis is another immunosuppression technique employed by TEX, through the activation of the Fas receptor (FasR; CD95) by Fas ligand (FasL; CD95L) [21] . Another mechanism involving deactivation of T cells is via the PD-L1 / PD-1 (programmed cell death ligand 1 / programmed cell death 1) checkpoint, where TEX displaying PD-L1 can de-stimulate activated T cells expressing the PD-1 receptor [35] . TEX also display active ectonucleotidases CD73 and CD39 [36] , ecto-enzymes that sequentially convert extracellular ATP eventually to adenosine [37] . Adenosine has numerous tumor-promoting activities as well as suppressive effects on T cells and other immune cells [38] . TEX have been shown to induce, expand, and upregulate the generation of immunosuppressing regulatory T cells (Treg), with possible influences of TGFB and interleukin 10 (IL10) [39] . These T cell suppressive tendencies of TEX are shown in Fig. 2 .
TEX and monocytes
Disruption of dendritic cell differentiation and maturation is another example of TEX suppressing the immune system [12, 40] . In particular, TEX reduced DC T cell stimulatory capabilities by promoting DC expression of CD73, the ectonucleotidase that hydrolyzes AMP to adenosine, which suppresses T cell function. TEX prostaglandin E2 (PGE2) was a trigger for DC expression of CD73 [41] . However, TEX have been used as effective antigen-delivery systems to DCs [12] , suggesting that TEX content, or DC responses to TEX, may be deciding factors in the abilities of DC to stimulate or suppress effector T cells. Myeloid-derived suppressor cells (MDSCs) are monocytic cells of myeloid lineage that regulate functions of DCs, macrophage, T and NK cells [42] , and TEX can influence this lack of differentiation even in bone marrow, where TGFB and PGE2 play roles [43, 44] . TEX also promote M2 macrophage polarization, which is associated with tumor-promoting activities [45] , although there may be mixed macrophage phenotypes [46] .
There has been a great deal of research conducted regarding TEX immune suppressive activities [12, 47] . There have also been extensive efforts in characterizing TEX-encased microRNAs (miRNAs; miRs) and unraveling their roles in the pathology of tumors, and as potential biomarkers [48] . Curiously, there is little overlap in these areas; the roles of TEX miRNAs (and other vesicular RNAs) in immune suppression is a relatively understudied area (as noted in Fig. 2) , and we will devote the remainder of this review to that area. which the Bguide strand^miRNA guides to the 3′-untranslated region (UTR) of mRNAs using a typically imperfect complementarity (the miRNA Bpassenger strand^is thought to be degraded, but this may not be the full account-see below). This complex in place on the mRNA 3′-UTR leads to reduced or inhibited mRNA translation and/or degradation of the message. Thus, miRNAs are mechanistically similar to RNA interference (RNAi) and silencing RNA (siRNA) (reviewed in [49] ).
TEX and microRNAs
It has been shown that exosomes can contain all major classes of small RNAs [50] , and the microRNAs are certainly represented [2] . TEX clearly serve as vehicles for miRNAs between different cells and cell types. How miRNAs become exosomal cargo is not entirely clear (as is true for most exosome cargo), but there are some published and proposed mechanisms. One involves the binding of sequence motifs in RNAs (EXOmotifs) by sumoylated hnRNPA2B1 (heterogenous nuclear ribonucleoprotein A2/B1) [51] . Other concepts involve the interactions of appropriate or modified RNA sequences with the lipid raft domains of endosomes that will undergo invagination (Bbudding in^process) to form the intraluminal vesicles of multivesicular bodies, eventually leading to extracellular release as exosomes [52] . Ceramide at the endosome cytoplasmic face appears important in this process [53] . The role of RNA-binding proteins (RBPs) was regarded as significant in getting RNAs in the vicinity of the endosomes [52] , and we have noted the extensive variety of RBPs found in the EV proteome [23] . Curiously, AGO2 (Argonaute 2) is relatively under-represented in exosome proteomes [54] , which suggests that other RBPs may play roles in RNA loading into exosomes, including the passenger strands of microRNAs [55] . For example, SYNCRIP (synaptotagmin-binding cytoplasmic RNA-interacting protein; hnRNPQ/NSAP1) is an RNA-binding protein that recognizes hEXO motifs for loading miRNAs into exosomes [56] . Thus, there appear to be mechanisms for miRNA entry into the forming endosomal intraluminal vesicles that eventually become exosomes.
TEX and their miRNA cargoes are deposited within the tumor microenvironment, taken up by the various neighboring cells where they support communication, promote tumor growth, and drive immunosuppression [57, 58] . Several studies have shown miRNAs present in exosomes released from tumor cells are able to induce angiogenesis in different cancer types, which is vital for tumor growth and survival. One example is miR-92a, found in exosomes derived from leukemia cells; it has been shown to improve endothelial cell migration and tube formation [59] . Exosomes containing miR-210 can help promote the angiogenic activity of endothelial cells in [60] . Another study showed that exosomes containing miR-135b could directly suppress FIH1 (factor-inhibiting hypoxia-inducible factor 1), to induce angiogenesis in multiple myeloma [61] . Some studies have also shown that exosomes can be utilized by tumors to remove miRNA that inhibit tumor metastasis. Tumor suppressor miRNAs such as miR-23b, miR-92, and miR-224 could be found in exosomes released from bladder carcinoma cells [62] (thus revitalizing the idea of exosomes as garbage bags, but with a nefarious purpose from the perspective of the patient). Another important study [63] showed that breast cancer exosomes contained pre-miRNAs (ie, prior to Dicer cleavage) along with other RISC components, including AGO2 (which were not found in exosomes from normal cells). Passage of these TEX to mammary gland epithelial cells (MCF10A cells) resulted in the processing of active miRNAs that altered the transcriptome of the recipient cells including reduced expression of tumor suppressors PTEN (phosphatase and tensin homolog) and HOXD10 (homeobox protein D10), whose mRNAs are targeted by miR-21 and miR-10b, respectively. TEX stimulated the normal cell recipients to become tumorigenic in immune-compromised mice; this was found to be Dicer-dependent. All of these instances show clear impacts of TEXdelivered microRNAs impacting tumor cells themselves, or cells of the microenvironment, to promote tumor growth, metastasis, and even a full co-opting of normal cells to become cancerous.
TEX, microRNAs, and immune suppression
The effects of miRNA transfer from TEX to immune cells may form a basis for immune suppression, assuming the miRNAs target key players in the immune cell activities. A major point to keep in mind is that the immune system indeed functions as a system; impacting mRNA expression/translation in one cell type may affect the downstream activities of another cell type. For instance, reduction of key members of the antigen presentation machinery in professional antigen-presenting cells (APCs), such as B cells, macrophage, or DCs, could result in reduced or ineffective stimulation of T lymphocytes without the TEX-derived miRNA directly affecting the T cells. Reducing cytokine output in one cell type (e.g., DCs, T cells, B cells, macrophage) could adversely affect NK cell activity. Thus, as we break down our focus into various immune cell types, our discussion of TEX miRNAs that target specific gene products in one class of immune cells may have profound effects on other immune cells.
TEX miRNAs and NK cells
TEX (microvesicle-like)-derived miR-23a (lung cancer, leukemia) was shown to reduce expression of CD107a/LAMP1 (lysosomal-associated membrane protein 1) [64] , an NK cell activation marker with damage-mitigating properties [65] . As the tumor vesicles also deliver TGFB that downregulates NKG2D expression, tumor MVs/TEX were seen as general NK cell suppressors. miR-362-5p has different impacts on different tumor cells themselves [66] [67] [68] , but appears to be critical in promoting NK cell activation status (via downregulation of CYLD; ubiquitin carboxyl-terminal hydrolase CYLD) [69] . While one would thus suspect that TEX transfer of miR-362-5p might benefit the immune response, there is a possibility that over-abundance of the miRNA could lead to over-stimulation resulting in hypo-responsiveness [70] . Other TEX miRNA effects on NK cells may be due to expression of NK ligands on other cell types (see below).
TEX miRNA and T cells
TEX from nasopharyngeal carcinoma were shown to contain over-expressed miR-24-3p; miR-891a; miR-106a-5p; miR20a-5p; and miR-1908. Bioinformatics analysis yielded almost 20 targets linked to the MAPK1 pathway for potential downregulation. The net effect on T cells (via downregulated ERK/STAT1/STAT3 phosphorylation) was a shift from T H1 and T H17 phenotypes towards T H2 and Treg phenotypes [71] . Following assessment of upregulated tumor miRNAs in tissues from patients with breast cancer, hepatocellular carcinoma, non-small-cell lung cancer, or pancreatic cancer, the ubiquitous miR-21 and miR-214 were found to be consistently upregulated in tissue and in plasma exosomes/ microvesicles from patients. This was extended to murine lung cancer and sarcoma models, where it was shown that miR-214 drove downregulation of PTEN in T cells, promoting a Treg phenotype. This is likely to involve varying levels of downstream signaling [72] , but runs somewhat counter to other reports involving the role of PTEN in Treg maintenance [73, 74] . It is conceivable that tumor-induced generation of Tregs may have different signaling and regulatory modes and outcomes than naturally generated Tregs. While TEX miRNAs generally appear to promote Treg or immune restrictive phenotypes, T cells may also be affected by antigenpresenting cells such as macrophage and DCs.
TEX miRNA and monocytes miR-212-3p found in TEX from pancreatic cancer cells was predicted and validated to downregulate the transcription factor RFXAP (regulatory factor X-associated protein) when those TEX were pulsed onto immature DCs. This led to reduced expression of MHC (major histocompatibility complex) Class II molecules HLA (human leukocyte antigen) DR/DP/DQ [75] . While not tested, one would predict those DCs would be relatively ineffective at antigen presentation to CD4+ T cells as well as B cells. As noted above, TEX-pulsed DCs have been shown to promote effector T cells from the stimulation and supplied antigens from the TEX. As noted elsewhere [12] , the context in which the immune system Bsees^TEX is likely a critical factor in the distinction between immune stimulation vs immune suppression; thus, if the DCs were matured during this process, would the outcome have been different? The same group revealed a downregulation of stimulatory capacity in immature DCs when exposed to the same PANC-1 TEX [76] ; in this case, miR-203 was associated with reduced TLR4 (toll-like receptor 4) expression at the protein level (curiously, the mRNA levels were insignificantly affected). There was also reduced secretion of TNFA (tumor necrosis factor alpha) and IL12. It was not clear exactly how miR-203 promulgated the reduced expression of TLR4. It is possible that miR-203 in the RISC binds TLR4 mRNA, inhibiting its translation, but without mRNA degradation. This was not explored. Again, the alteration of the cytokine environment could impact the T cells (or B cells) receiving DC stimulation, so the impact of the miRNAs may not be directly on the effector cell population, but from an immune stimulatory standpoint, those cells would suffer from that impact on the DCs. Once again, this may depend on the context of the DCs, as immature DCs were used in this study.
Tumor-associated macrophages (TAMs) are closely tied to the tumor microenvironment in the tempest of constant inflammation (but with minimal anti-tumor activity) in a wound-healing milieu [77] . TAM derivation to a polarized M2 state, and TAM maintenance are part-and-parcel with this pro-inflammatory environment-but one that seldom deletes tumors and, instead, promotes them [78] . Several years ago, Fabbri et al. [79] showed that TEX from non-small cell lung carcinoma (NSCLC) could deliver miR-21 and miR-29a to macrophage entering the tumor microenvironment. These RNAs bound and activated TLR8 (murine TLR7), which activated the NFKB (nuclear factor kappa-light-chain-enhancer of activated B cells) pathway and led to secretion of IL6 and TFNA, leading to a pro-tumor inflammatory environment. TLR7/8 is one of the intracellular TLRs, in endosomal and other vesicular membranes, and is responsible for innate reactions against various pathogens [80] . Fabbri's group has also demonstrated cross-talk between TAMs and tumor cells via the miRNAs in their exosomes [81] . miR-21 from neuroblastoma TEX could again trigger TLR8 in monocytes, which led to upregulation of miR-155 in those cells. miR-155 could then be passaged back to the tumor cells via exosomes, where the miR-155 target TERF1 (telomeric repeat binding factor 1) was downregulated. TERF1 is a telomerase inhibitor, and upregulation of telomerase promotes cisplatin resistance in cancer cells [82] . Thus, TERF1 downregulation increases neuroblastoma drug resistance, and shows how cross-talk in the microenvironment generally benefits the tumor.
However, TEX miRNAs may have detrimental effects on the tumor when transferred to macrophage, as in the case where murine breast cancer cells (and in vivo tumors) were treated with EGCG (epigallocatechin gallate), a component of green tea extract with known anti-cancer properties [83] . Tumor cells treated with EGCG upregulated miR-16 in cells and their TEX. Delivery of these TEX to macrophage altered expression of a number of cytokines, generally towards an M1 phenotype as opposed to M2. One target of miR-16 is CHUK/IKK α (inhibitor of nuclear factor kappa-B kinase subunit alpha). As this component of IKK complex is reduced, phosphorylation of IκB is reduced, maintaining its stability and preventing activated NFKB from translocating to the nucleus. As that NFKB pathway is known to promote differentiation of macrophage towards an M2 phenotype [84] , miR-16 may be important in regulating that pathway via CHUK/IKK α (although the NFKB pathway is quite complicated and is likely not the whole story [85] ).
Overall, the general pattern seen is that TEX deliver miRNAs to immune system cells that ultimately lead to situations that benefit the tumor. These are shown in Fig. 3 . Three excellent reviews related to this topic are here [86] [87] [88] . 
TEX and the development of anti-tumor therapies and biomarkers
Elucidating these TEX mechanisms in the context of immune suppression is important for the development of novel therapies. For example, the previously mentioned suppression of NK cells by modulating the expression of the NKG2D receptor has been targeted for therapeutic advancement, by using DEX equipped with NK cell-activating NKG2D ligands to restore NK cell function and induce tumor cell apoptosis (89) . Additional modifications of TEX (and DEX) for utilization as anti-cancer vaccines have been reviewed elsewhere by us (12) . The mechanisms cancer cells have developed to grow, suppress, and evade the immune system and to modify the existing biological processes of the host for their benefit, are vast. While extensive research has already been done (2) , it is important to continue elucidating the exosome-mediated mechanisms of cancer and to continue to develop novel treatments. For example, employing the tumor's own mechanisms for transfer of miRNAs could be exploited, as noted above for EGCG-driven increase in miR-16 packaging and transfer to alter macrophage.
Screening for exosomal miRNAs obtained from biofluids allows them to be used as biomarkers for detecting cancer, which can be an invaluable diagnostic tool in a clinical setting. This is particularly desirable as blood and urine are biofluids obtained in minimally-or non-invasive settings. One screen of plasma exosomes from pancreatic cancer patients showed elevated levels of miR-1246, miR-3976, miR-4306, and miR-4644 (90) . Another study of sera from colon cancer patients found increases in exosomal miRNAs including miR-21, miR-23a, miR-150, miR-223, miR-1229, and miR-1246, and that those levels were decreased after surgical resection of the tumor (91) . Increases or decreases of miRNA levels can also be used to determine the aggressiveness of tumors, as in the case of miR-122, which in breast cancer has been shown to alter glucose metabolism and promote metastasis (92) . Exosomes containing miR-126a have been identified as promoting lung cancer metastasis (93) . TEX miRNAs are of high interest in the biomarker field, with many studies performed, and many more ongoing (48, 94, 95) .
Exosomes can also be engineered to deliver specific mRNAs, miRNAs, and siRNAs, in order to repress target genes in tumor cells and thus used as a treatment method (96, 97) . Anti-miR-9 has been used to sensitize GBM cells to chemotherapy drug temozolomide (98) . miR-143 has been shown to inhibit tumor cell growth (99) [46] . The use of miRNAs both by TEX and as methods of treatment has been an exponentially increasing field of study in recent years. Conceptually, exosomes may be a biologically relevant means on delivering silencing RNAs with ongoing re-packaging and further delivery (100) . Expanding the knowledge pool of miRNAs and their associations and roles in cancer, and as potential treatments, is vital to understanding the challenges presented by cancer and moving to overcome those challenges.
Conclusion
Research on exosomes has come a long way since their initial discovery. Once thought to be part of a cellular waste disposal pathway, the last few decades have seen incredible growth in the amount of research interest (and to some extent, funding) in exosomes and their miRNA cargo (57, 101) . Exosomes have proven to be a key component of a tumor's ability to create a viable microenvironment, orchestrate communication between cells, promote growth, and suppress the immune system (102) . The field of cancer immunotherapy has also made substantial progress in recent years. However, the exosome-mediated mechanisms of immune suppression utilized by cancer go well beyond the upregulation of immune checkpoints, which despite being a significant portion of current research, account for only a sampling of the complex communication system established by cancer cells throughout the disease (102) . Regardless of the interest that has been generated in the field, there are still numerous shortcomings that prevent more robust and expansive research. Exosome labeling techniques are significantly lacking, particularly in the context of nanoparticles formed by the dyes themselves (103) . These can lead to very misleading conclusions concerning exosome quantity, cellular uptake, and subcellular localization. We understand little about the nature of the exosomes being released by cancer cells in terms of numbers and fates of those exosomes in the microenvironment, especially the release and uptake dynamics. The variations between cell sources, purification methods, delivery methods, variations in exosome concentration determinations, and the use of immunodeficient animals for many tumor models, highlight the difficulties with deriving accurate and reliable conclusions (104) . Developing new tools to expand and solidify our understanding will be important steps in translating our recent discoveries into practical clinical therapies. Despite the potential usefulness of miRNAs as biomarkers, the results of previous screens have not been robust enough to account for a myriad of potential, alternative explanations for the data being generated, hampering the validity of their conclusiveness and their clinical utility (105) . The recent discovery of miRNA's ability to function similar to hormones and bind to and subsequently activate receptors, represents an exciting new molecular mechanism to be elucidated, but with it comes an ever-heightening tidal wave of unanswered questions and mysteries (106) . Still, the expansive research that has been done, and continues to be done, provide encouraging, exciting new prospects for the field of cancer immunotherapy in particular, and cancer biology in general. The recent studies showing the potential use of exosomes as a drug delivery system highlight the significance of the extensive progress that has already been made, and that researchers continue to make (107) . While the critical roles of TEX and their miRNAs in immune suppression continues to be illuminated, so too does the development of novel treatment strategies that continue to be increasingly effective, and potentially life-saving.
